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(57) ABSTRACT 

The remote printing system allows one user to ultimately 
send a hard copy to another via a portable digital device such 
as a cellular phone. Upon receiving an e-mail print notice, 
the portable digital device wirelessly searches an appropriate 
print station in the vicinity by broadcasting a signal. In 
response to the broadcasted search signal, the print stations 
each send information on their printer characteristics such as 
availability status and print resolution to the portable digital 
device, a print server or a client that originated the print 
request. The recipient of the printer characteristic informa- 
tion selects an appropriate print station based upon a pre- 
determined selection rule. 
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WIRELESS REMOTE PRINTING SYSTEM AND 
METHOD 

FIELD OF THE INVENTION 

[0001] The current invention is generally related to print- 
ing at a convenient location, and more particularly related to 
a system for and method of printing information at a 
conveniently located printer station that is selected in a 
predetermined area. 

BACKGROUND OF THE INVENTION 

[0002] In the recent past, portable digital devices such as 
personal digital assistants (PDA) have been widely used. To 
send some information to a user of the portable digital 
device, unlike a fax machine, the information is directly 
transmitted to the portable digital device for locally storing 
before printing it with a local printer. The user having the 
received information must first find a local printer. Further- 
more, for some certain formatted information, the user must 
run an application program on the portable digital device in 
order to print the received information. 

[0003] Japanese Patent Publication Hei 10-191453 dis- 
closes a personal handy phone system (PHS) -based method 
of locally printing information that has been originally 
inputted through a portable digital assistant (PDA). The 
disclosure is limited to the information that was inputted 
only by the PDA. To print the information, the location of 
the PDA is transmitted to a PHS service center via a PHS 
base station, and the nearest print station is determined based 
upon the PDA location. The information to be printed is 
transmitted to a selected nearest print station either through 
the service center or directly from the PDA. Hei 10-191453 
also discloses the use of a password to identify a bona fide 
user as well as a fee to be charged to a user for the local 
printing at predetermined locations such as a convenient 
store. Furthermore, the prior art reference discloses certain 
location-dependent parameters for the print stations, and the 
parameters include the printing fee amount and hours of 
operation. 

[0004] Japanese Patent Publication Hei 8-137776 dis- 
closes an infra-red (TR) based transmission method of 
locally printing information as specified by a token stored in 
a portable digital device. IR is limited to a substantially 
single direction as well as a transmission distance and 
capacity. A predetermined number of computers, printers 
and other peripheral devices is placed at predetermined 
locations of rooms in a building and is networked by a 
conventional cable. At least one IR receiver/transmitter is 
placed in each of the rooms and is shared among the 
computers, the printers and other peripheral devices in the 
same room via the network. Thus, when a user moves from 
one room to another, the portable digital device communi- 
cates to a corresponding one of the printers in the room via 
the IR receiver/transmitter for local printing. The disclosure 
is unclear as to where computation or processing takes place 
for the tasks that have been initiated during the communi- 
cation. 

[0005] Japanese Patent Publication Hei 11-191081 dis- 
closes a transmission method of printing information stored 
in a network by specifying a task and a file identifier from 
a portable digital device. The portable digital device trans- 
mits the above file and task specification to a host system 



that is connected to a host of devices such as a printer, a fax 
machine and a workstation. Upon receiving the file and task 
specification, the host system in turn processes the tasks on 
the file. One of the tasks is to print a specified file at a 
specified printer. The host system and the portable digital 
device are designed to handle data in multimedia including 
audio, video, graphics and hand-written information. The 
prior art disclosure limits the above described communica- 
tion to only between the portable digital device and the host 
system. 

[0006] The above described prior art systems do not allow 
direct communication between the portable digital device 
and the peripheral devices such as a printer prior to printing 
information. Although it makes sense to store the informa- 
tion to be printed at any location, it is desired that the 
communication between a print station and a portable digital 
device should be direct. 

SUMMARY OF THE INVENTION 

[0007] In order to solve the above and other problems, 
according to a first aspect of the current invention, a method 
of printing information at a convenient location, including: 
providing a plurality of print stations in a predetermined 
area, the print stations being networked to a print server 
which stores information; sending a first wireless signal 
from a portable digital device directly to the print stations in 
the predetermined area; determining at least a positional 
relation between the portable digital device and each of the 
print stations based upon the first wireless signal; selecting 
at least one of the print stations based upon the positional 
relation; receiving the information at the selected print 
station; and printing the information at the selected print 
station. 

[0008] According to a second aspect of the current inven- 
tion, a system for printing information at a convenient 
location, including: a print server storing information to be 
printed; a plurality of print stations connected to the print 
server in a predetermined area; and a portable digital device 
sending a first wireless signal directly to each of the print 
stations in the predetermined area; wherein the print server 
determining at least a positional relation between the por- 
table digital device and each of the print stations based upon 
the first wireless signal, the system selecting at least one of 
the print stations based upon the positional relation, the 
selected print station receiving the information from the 
print server, and the selected print station printing the 
received information. 

[0009] According to a third aspect of the current inven- 
tion, a system for printing information at a convenient 
location, including: a print server storing information to be 
printed; a portable digital device having a wireless commu- 
nication unit for sending a first wireless non-directional 
signal in the predetermined area; and a plurality of print 
stations each having a wireless communication unit for 
wirelessly communicating directly with the portable digital 
device in a predetermined area, the print stations being 
networked with the print server; wherein the print server 
determining at least a positional relation between the por- 
table digital device and each of the print stations based upon 
the first wireless nondirectional signal, the print server 
selecting one of the print stations that is the closest to the 
portable digital device based upon the positional relation, 
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the selected print station sending a selected print station 
signal to the print server, in response to the selected print 
station signal, the selected print station receiving the infor- 
mation from the print server, and the selected print station 
printing the received information. 

[0010] These and various other advantages and features of 
novelty which characterize the invention are pointed out 
with particularity in the claims annexed hereto and forming 
a part hereof. However, for a better understanding of the 
invention, its advantages, and the objects obtained by its use, 
reference should be made to the drawings which form a 
further part hereof, and to the accompanying descriptive 
matter, in which there is illustrated and described a preferred 
embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a diagram illustrating one preferred 
embodiment of the remote printing system according to the 
current invention. 

[0012] FIG. 2 is a diagram illustrating a first stage of the 
preferred embodiment of the remote printing system accord- 
ing to the current invention. 

[0013] FIG. 3 is a diagram illustrating a second stage of 
the preferred embodiment of the remote printing system 
according to the current invention. 

[0014] FIG. 4 is a diagram illustrating a third stage of the 
preferred embodiment of the remote printing system accord- 
ing to the current invention. 

[0015] FIG. 5 is a diagram illustrating a fourth stage of the 
preferred embodiment of the remote printing system accord- 
ing to the current invention. 

[0016] FIG. 6 is a diagram illustrating a fifth and final 
stage of the preferred embodiment of the remote printing 
system according to the current invention. 

[0017] FIG. 7 is a diagram illustrating an exemplary 
e-mail notice to the carrier of the portable digital device. 

[0018] FIG. 8 is a sequence diagram illustrating a 
sequence of certain steps between the print station and the 
portable digital device in the above preferred process of 
remotely printing a document according to the current 
invention. 

[0019] FIG. 9 is a diagram illustrating components of one 
preferred embodiment of the print server in the remote print 
system according to the current invention. 

[0020] FIG, 10 is a diagram illustrating components of 
one preferred embodiment of the portable digital device in 
the remote print system according to the current invention. 

[0021] FIG. 11 is a diagram illustrating components of 
one preferred embodiment of the print station in the remote 
print system according to the current invention. 

[0022] FIG. 12 is a flow chart illustrating acts performed 
in the print server in a preferred process of remote printing 
according to the current invention, 

[0023] FIG. 13 is a flow chart illustrating acts performed 
in the portable digital device in a preferred process of remote 
printing according to the current invention. 



[0024] FIG. 14 is a flow chart illustrating acts performed 
in the print station in a preferred process of remote printing 
according to the current invention. 

[0025] FIGS. 15A and 15B are diagrams illustrating 
components and their sequential interactions in a second 
preferred embodiment of the remote printing system accord- 
ing to the current invention. 

[0026] FIGS. 16A and 16B are diagrams illustrating 
components and their sequential interactions in a third 
preferred embodiment of the remote printing system accord- 
ing to the current invention. 

[0027] FIGS. 17A and 17B are diagrams illustrating 
components and their sequential interactions in a fourth 
preferred embodiment of the remote print system according 
to the current invention, 

[0028] FIG. 18 is a flow chart illustrating common acts 
performed by the above described second, third and fourth . 
preferred embodiments of the remote printing system 
according to the current invention. 

[0029] FIGS. 19A and 19B are diagrams illustrating 
components and their sequential interactions in a fifth pre- 
ferred embodiment of the remote printing system according 
to the current invention. 

[0030] FIGS. 20A and 20B are diagrams illustrating 
components and their sequential interactions in a sixth 
preferred embodiment of the remote printing system accord- 
ing to the current invention. 

[0031] FIGS. 21A and 21B are diagrams illustrating 
components and their sequential interactions in a seventh 
preferred embodiment of the remote printing system accord- 
ing to the current invention. 

[0032] FIG. 22 is a flow chart illustrating common acts 
performed by the above described fifth, sixth and seventh 
preferred embodiments of the remote printing system 
according to the current invention. 

[0033] FIGS. 23A and 23B are diagrams illustrating 
components and their sequential interactions in an eighth 
preferred embodiment of the remote printing system accord- 
ing to the current invention. 

[0034] FIGS. 24A and 24B are diagrams illustrating 
components and their sequential interactions in a ninth 
preferred embodiment of the remote printing system accord- 
ing to the current invention. 

[0035] FIGS. 25A and 25B are diagrams illustrating 
components and their sequential interactions in a tenth 
preferred embodiment of the remote printing system accord- 
ing to the current invention. 

[0036] FIG. 26 is a flow chart illustrating common acts 
performed by the above described eighth, ninth and tenth 
preferred embodiments of the remote printing system 
according to the current invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT^) 

[0037] Referring now to the drawings, wherein like ref- 
erence numerals designate corresponding structures 
throughout the views, and referring in particular to FIG. 1, 
a diagram illustrates one preferred embodiment of the 
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remote printing system according to the current invention. 
The remote printing system includes a client device 14, a 
printer server 13, a plurality of print stations 12A, 12B and 
12C, an access point or wireless transmitter/receiver 16 as 
well as a portable digital device 11. In general, except for the 
portable digital device 11, all of the above components of the 
remote printing system are conoected physically as well as 
wirelessly to a cable network 15. One example of the 
wireless communication protocols is "BlueTooth." The por- 
table digital devices 11 include a cellular phone, a note-size 
computer and a personal digital assistant (PDA). The por- 
table digital device 11 is wirelessly connected to the network 
15 via a wireless communication unit H 1 and the access 
point 16. The access point 16 is a relay -station between the 
cable network 15 and a wireless communication device. The 
print stations 12A, 12B and 12C each have a corresponding 
wireless communication unit 12A a , 12Bj or 12Q to wire- 
lessly as well as directly via the cable network 15 commu- 
nicate with the portable digital device 11. Furthermore, the 
print stations 12 A, 12B and 12C are either color or black- 
and-white printers and may share a common page descrin- 
tionJanguage or PPL with the print server 13. The print 
server 13 manages print requests or 1 prlfll jUOs in a print 
queue by storing the print requests and sends each of the 
print jobs to a specified one of the print stations 12A, 12B 
and 12C. During the course of printing, if any of the print 
stations 12A, 12B and 12C develops a problem such as a 
paper jam, the print server 13 retransmits the print job to the 
restored print station. When a print job is completed in a 
normal fashion, the print server 13 releases the f correspond- 
ing print job from the print queue. The client device 14 
includes a personal computer and a workstation . 

[0038] Referring to FIGS. 2 through 6, diagrams illus- 
trate a various stages of the remote printing according to the 
current invention. Now particularly referring to FIG. 2, the 
diagram illustrates a first stage of one.preferred embodiment 
of the remote printing system where an author generates a 
document at the client device 14 in his office and requests a 
print job to be delivered to the carrier of the portable digital 
device 11 by a regular print command. The print command 
or print job includes information on data to be printed, an 
origination or print requester, a destination or print receiver, 
and additional data on the destination or the printer. In 
response to the print command, the generated document is 
initially transferred to the print server 13 as indicated by a 
dotted line and is temporarily stored in the print server 13. 
Although the data format of the stored document does not 
have to be a particular format, according to one preferred 
embodiment of the current invention, a widely used data 
format such as PostScript (PS) of Adobe or Portable Docu- 
ment Formal (PDF) is preferred so that the document is 
printed at a requested print station even if the supported data 
format of the print station is not known to the print server 13. 

[0039] Now referring to FIG. 3, the diagram illustrates a 
second stage of the above preferred embodiment of the 
remote printing system according to the current invention. In 
the second stage, the print server 13 sends a print notice 
signal indicative of the requested print job to the specified 
portable digital device 11 via the network 15 and the access 
point 16. Hie print notice signal includes information on a 
requester, a desired destination printer type, printing param- 
eters as well as a print data pointer. The print data pointer 
indicates an address where the data to be printed is stored in 
the print server 13. For example, the above described print 



notice signal is implemented as e-mail to the carrier of the 
specified portable digital device 11. Upon receiving the print 
notice signal, the portable digital device 11 notifies an arrival 
of the new e-mail to the carrier of the portable digital device 
11 by a visual indicator such as an e-mail icon on a display 
unit and or an audio signal such as a periodic beep. Thus, the 
user is notified via e-mail that a copy of a document is to be 
printed for her in the near future. 

[0040] Referring to FIG. 4, the diagram illustrates a third 
stage of the above preferred embodiment of the remote 
printing system according to the current invention. In the 
third stage, upon receiving the print notice signal, the 
portable digital device 11 commences a printer search pro- 
cess by transmitting a first wireless signal. For example, the 
first wireless signal transmits only within 10 meters accord- 
ing to Class 3 of the BlueTooth transmission protocol and 
allows a scan and discovery of printers in a limited area. In 
this example, it is illustrated that the first wireless signal 
reaches only the print station 12C as indicated by a circle in 
the dotted line, and only the print station 12 C responds to the 
first wireless search signal. Based in part upon the positional 
relationship between the portable digital device and the 
surrounding print stations 12 A, 12 B and 12C, the portable 
digital device 11 determines a desired print station to be the 
print station C or 12C, and the selected print station 12 C 
establishes a wireless connection to the portable digital 
device 11. The portable digital device user now knows that 
the print out would be delivered at the selected print station 
12C. Although the positional relationship is used as one 
selection factor in this example, a print type and other print 
parameters are also used as equally important or deciding 
selection factors in other examples. Upon establishing the 
wireless connection, the portable digital device U wirelessly 
sends certain information such as the print data pointer to the 
selected print station 12C. The above narrow area search is 
contrasted to a much broader transmission area of other 
transmission protocols such as Personal Handy-phone Sys- 
tem (PHS). Furthermore, the BlueTooth transmission pro- 
tocol defines separate profiles for receiving devices such as 
a fax machine, a print station and a portable phone so as to 
distinguish these receiving devices. 

[0041] Referring to FIG. 5, the diagram illustrates a fourth 
stage of the above preferred embodiment of the remote r 
printing system according to the current invention. In the 1 
fourth stage, upon receiving the print data pointer, thell 
selected print station 12C requests print data to be trans-!' 
ferred from the print server 13 via the network 15 as I 
indicated by a dotted line. The address in the print data I 
pointer specifies the requested print data that is stored in the 
print server 13. The print data pointer also specifies a 
transfer protocol for transferring the requested print data 
from the print server 13 to the selected print station 12C. For 
example, file transfer protocol (ftp) is specified to transfer 
the print data between the print server 13 to the selected prinl 
station 12C. As described above, the print server 13 allocates 
its resource for each transfer process based upon the corre- 
sponding priority as managed in the queue. 

[0042] Lastly, referring to FIG. 6, the diagram illustrates 
a fifth and the final stage of the above preferred embodiment 
of the remote printing system according to the current 
invention. In the fifth stage, upon receiving the print data 
pointer from the selected print station 12C, the print server 
13 transfers the requested print data to the selected print 
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station 12C via the network according to the specified 
protocol as indicted by a dotted line. Upon receiving the 
transferred print data, the selected print station 12C prints 
the print data on a specified image-carrying medium such as 
paper as indicated by an arrow 5. The carrier of the portable 
digital device 11 collects the print out to complete the remote 
printing process according to the current station. Upon 
completion of the requested printing, the selected print 
station 12 C confirms the requested print completion with the 
print server 13. Optionally, the print server 13 notifies the 
client device 14 of the print completion so that the original 
print requester knows of the completion. 

[0043] In summary, the print requester is able to deliver a 
hard copy of a desired document to a carrier of the portable 
digital device 11 at a convenient location for the carrier. At 
the same time, since the print data pointer is initially 
transferred to the carrier of the portable digital device 11, 
only a limited amount of data is wirelessly transferred on air 
to conserve wireless communication resources. Alterna- 
tively, in certain situation, the print requester is also the 
carrier of the portable digital device 11 provided that the 
portable digital device is able to communicate with the client 
device 14 or the print server 13. 

[0044] FIG. 7 is an exemplary e-mail notice to the carrier 
of the portable digital device 11. In the second stage of the 
above preferred embodiment of the remote printing system 
according to the current invention, the print server 13 sends 
a print notice signal indicative of the requested print job to 
the specified portable digital device 11 via the network 15 
and the access point 16. The above exemplary e-mail notice 
displays some information from the print notice signal. This 
exemplary e-mails displays that the destination that is a print 
server as well as "T.Ymada" who sends a message "The 
above file is delivered for local printing." The print data 
pointer points to a particular file, "ftp.ricoh.co.jp/news/ 
001.ps'* as well as specifies a file transfer protocol as "ftp." 

[0045] FIG. 8 is a sequence diagram illustrating a 
sequence of certain steps between the print station and the 
portable digital device in the above preferred process of 
remotely printing a document according to the current 
invention. During a first step, the portable digital device 11 
broadcasts the wireless command signal, "connect" towards 
print stations including the print station 12C. In response to 
the above broadcasted wireless signal, the print station 12C 
transmits the portable digital device U a return wireless 
signal to indicate a successful connection. When it is deter- 
mined that the print station 12 C is selected as a print station 
for the current print delivery, the portable digital device 11 
sends the selected print station 12C a print data pointer 
which includes a reference to a file stored at the print server 
13 in a third step. In this example, the print data pointer 
includes the reference information, "ftp.ricoh.co.jp/news/ 
001. ps" and is approximately thirty bytes in size. Upon 
receiving the print data pointer signal, the selected print 
station 12C acknowledges the receipt by returning another 
wireless signal to indicate a successful transmission receipt 
in a fourth step. After the above described wireless commu- 
nication takes place, the portable digital device 11 sends the 
command signal, "disconnect" the previously established 
connection between the portable digital device 11 and the 
print station 12C in a sixth step. 

[0046] Now referring to FIG. 9, a diagram illustrates 
components of one preferred embodiment of the print server 



13 in the remote print system according to the current 
invention. The print server 13 includes an input device 33 
such as a keyboard and a pointing device, a display unit 31 
for displaying certain information, a data reader 32 for 
reading certain information such as a software program, and 
a process unit 33 for processing information related to print 
job management. The processing unit 33 further includes a 
random access memory (RAM) unit 26, a read only memory 
(ROM) unit 27, an input/output (I/O) controller 28, a central 
processing (CPU) unit 25, a disk unit 24 and a network 
interface card (NIC) 23. All of these components in the 
processing unit 33 are connected by a bus 29. While the I/O 
controller 28 is interface with external devices 34 through a 
USB or SCSI port, the NIC 23 is interfaced with the network 
15. Hie disk unit 24 stores an operating system program, 
appli cation programs such as e-mail processing software, 
printer device drivers as well as print server management . 
programs such as a print queue management program. Some^- 
of the above programs are loaded as UNIX demons or 
Windows services when a respective opera tiog system is 
started. Other programs are called in as necessary. Further- 
more, the disk unit 24 also temporarily stores data to be 
printed. The data reader 32 is able to read the software 
programs from a variety of storage media including a 
magnetic medium including a floppy disk, an optical 
medium such as CR-ROM, CD-R, CD-R/W, DVD-ROM, 
DVD-RAM disks and a magneto-optical medium. 

[0047] Now referring to FIG. 10, a diagram illustrates 
components of one preferred embodiment of the portable 
digital device 11 in the remote print system according to the 
current invention. The portable digital device 11 includes an 
input device 53 such as a keyboard and a pointing device, a 
display unit 51 for displaying certain information, a data 
reader 49 for reading certain information such. as a software 
program, a battery 52, and a process unit 50 for processing 
information. The processing unit 50 further includes a 
random access memory (RAM) unit 46, a flash memory unit 
47, a read only memory (ROM) unit 48, an input/output 
(I/O) controller 45, a central processing (CPU) unit 44, a 
communication port 43. All of these components in the 
processing unit 50 are connected by a bus 42. While the I/O 
controller 45 is interface with external devices 35 through a 
USB or SCSI port, the communication port 43 communi- 
cates with the network 15. The ROM unit 48 stores an 
operating system and application programs such as an e-mail 
client program and an application program to receive a print 
data pointer. These programs as well as a visual shell for 
managing these programs are loaded from the ROM unit 48 
into the RAM unit upon booting the operating system 
program. The processing unit 50 then waits for a user input 
and or an interrupt from the communication port 43. 
[0048] Referring to FIG. 11, a diagram illustrates com- 
ponents of one preferred embodiment of the print station 12 
in the remote print system according to the current inven- 
tion. The print station 12 includes a display/input device 57 
such as a touchscreen display monitor, a central processing 
unit (CPU) 55, a memory storage unit 59 including a random 
access memory (RAM), a read only memory and a hard disk 
drive (HDD), an input/output (I/O) controller 56, a network 
interface card (NIC) 58, a communication port 54, a wireless 
communication protocol processing unit 53, a print engine 
62, a paper supply/output unit 61 and a print engine con- 
troller 60, A bus 63 connects the CPU 55, the memory 
storage unit 54, the I/O controller 56, (he wireless commu- 
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nication protocol processing unit 53 and the print engine 
controller 60. The NIC 58 interfaces the print station 12 with 
the network 15 while the wireless port 54 and the wireless 
communication protocol processing unit 53 wirelessly con- 
nect the print station 12 with external devices 64 such as a 
portable digital device that is positioned in a predetermined 
distance. The I/O controller 56 controls the display/input 
unit 57 and the NIC. The I/O controller 56 also controls the 
external devices 64 wirelessly via the wireless port 54 as 
well as directly via parallel and USB ports. Because of the 
multiple ports or interfaces, a number of external devices are 
simultaneously connected to the print station 12. The print 
engine controller 60 controls both the print engine 62 and the 
paper supply/output unit 61, which supplies and outputs 
paper to and from the print engine 60. Furthermore, the 
display/input unit 57 includes a data reader 32 for reading 
the software programs from a variety of storage media 
including a magnetic medium including a floppy disk, an 
optical medium such as CR-ROM, CD-R, CD-R/W, DVD- 
ROM, DVD-RAM disks and a magneto-optical medium. 
The data reader 32 temporarily stores the read program in 
the memory storage unit 59 so that the CPU 55 executes the 
instructions in the program. 

[0049] The wireless port 54 and the wireless com muni ca- 
tion protocol processing unit 53 are implemented as a single 
unit in alternative embodiments of the print station. In a first 
alternative embodiment of the print station, the above 
described single unit is placed within the print station. In a 
second alternative embodiment, the above described single 
unit is placed outside of the print station. In a third alterna- 
tive embodiment, the wireless communication protocol pro- 
cessing unit 53 is implemented as software or firmware so 
that the replacement with a new communication protocol is 
facilitated for an upgrade. 

[0050] In other alternative embodiments of the remote 
printing system according to the current invention, there are X 
a number of variations within the spirit of the current 
invention. One of the variations is the print data pointer, and 
the print data pointer in the alternative embodiment is 
implemented as a directly structure such as: 

"¥doc-srv5¥prt¥mettiiigl .RPD" 

[0051] Although the print data pointer was included in an 
e-mail print notice to the portable digital device in the 
preferred embodiment, the portable digital device periodi- 
cally polls the print server to check if a print job request 
exists in the alternative embodiment. To accommodate a 
difference in print driver language (PDL) between the print 
server and the print station, the print server in the alternative 
embodiment converts the PDL of the print data before 
transferring the print data to the print station. Furthermore, 
the alternative embodiment selects an appropriate print 
station when more than one print station has responded to a 
wireless search signal from the portable digital device. In 
one alternative embodiment, for example, the print station 
status and the printer capability are used in the selection. The 
print station status is the availability of each print station 
when the wireless search signal is received. The printer 
capability includes whether or not a print station is a color 
printing capability. The above described selection of a print 
station is performed by the portable digital device, the print 
server, the client or even one of the print stations. 

[0052] In still other alternative embodiments of the remote 
printing system according to the current invention, there are 



additional variations within the spirit of the current inven- 
tion. In the preferred embodiment, the remote printing 
system includes both wireless and cable communication. In 
the alternative embodiment system, only wireless commu-, 
nication is used among the components. In other words, thet 
print server, the client and each of the print stations wire-j 
lessly communicate with each other. In this regard, the client 
in the alternative embodiment directly transmits the e-mail 
print notice or the print data pointer to the portable digital 
device without the involvement of the print server. Similarly, 
the portable digital device in the alternative embodiment 
directly requests the print server to transmit the print data 
from the print server to the selected print station. Lastly, the 
alternative embodiment further includes a proxy serve r in 
conjunction with the access to the Inte iqgJLand at least either 
the print server or the client server is located on the Internet 
outside of the above described network in the preferred 
embodiment. The proxy server improves the security in 
receiving data from the. Internet. Now referring to FIG. 12, 
a flow chart illustrates acts performed in the print server in 
a preferred process of remote printing according to the' 
current invention. To describe the acts in the preferred 
process, although the components of the remote print system 
are referenced, the reference is strictly exemplary and the 
acts may be performed by means other than the referenced 
components. In a step 1, after an author prepares a document 
in the client 14, the author issues a print command so that the 
document will be remotely printed and delivered to an 
intended receiver. The print command causes the document 
to be temporarily stored in a user area of the print server 13. 
Although the data format of the document is not limited to 
a particular form, it is desired that the data format is a widely 
used format such as PS or PDF formats. In a step 2, the 
printer server 13 transmits e-mail to the intended receiver 
via the portable digital device 11, and the e-mail includes the 
print data pointer and other information such as comments. 
The transferred information is processed by a portable 
digital device 11 and print stations 12 as shown in a step 5. 
The print server 13 then waits for a response or a print 
request from a print station in a step 3, When there is a print 
request from a print station, the print server 13 transmits to 
the print station print data that is specified in the print 
request in a step 4. The preferred process at the print server 
terminates after the print data transfer. 

[0053] Now referring to FIG. 13, a flow chart illustrates 
acts performed in the portable digital device in a preferred 
process of remote printing according to the current inven- 
tion. To describe the acts in the preferred process, although 
the components of the remote print system are referenced, 
the reference is strictly exemplary and the acts may be 
performed by means other than the referenced components. 
In a step 1, the portable digital device 11 waits for the e-mail 
print delivery notice. If there is no e-mail print notice, the 
preferred process terminates. On the other hand, if there is 
an e-mail print notice, the portable digital device 11 receives 
the information including a print data pointer in a step 2. In 
response to the e-mail print notice, the portable digital 
device now searches an appropriate print station by broad- 
casting a wireless signal in the vicinity in a step 3. The 
appropriate print station is determined by a number of 
criteria including the location of the print station in relation 
to the portable digital device 11 and the print parameters that 
are provided in the e-mail print notice. The print parameters 
include a type of printing such as color, a speed of the printer 
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and a number of copies. When the portable digital device 11 
finds no appropriate print station, the preferred process ends 
after returning a signal indicative of finding no print station 
to the print server 13. On the other hand, when a desired 
print station is found, the portable digital device 11 transmits 
a print request signal to the selected print station in a step 5. 
The print request signal includes a print data pointer that 
specifies the address to the print data file that is stored in the 
print server 13. After the print request, the print station 
processes the transmitted data, and the portable digital 
device 11 waits for a return signal from the selected print 
station in a step 6. If the selected print station returns a print 
incomplete signal, the preferred process in the portable 
digital device 11 maintains the e-mail print notice that 
includes the print data pointer and repeats the steps 5 and 6 
on a periodic basis. On the other hand, if the selected print 
station returns a print complete signal, the preferred process 
deletes the e-mail print notice from its memory area. 
[0054] Referring to FIG. 14, a flow chart illustrates acts 
performed in the print station in a preferred process of 
remote printing according to the current invention. To 
describe the acts in the preferred process, although the 
components of the remote print system are referenced, the 
reference is strictly exemplary and the acts may be per- 
formed by means other than the referenced components. In 
a step 1, the selected print station receives the print data 
pointer. Based upon the received print data pointer, the print 
station generates a print, data transfer request command and 
transmits it to the print server 13. The print station receives 
the requested print data from the print server 13 in a step 3, 
and the print station prints the received print data in a step 
4. Upon completion of the step 4, the print station decides 
the print status and returns a status code. If the printing step 
4 terminates in a normal fashion, the return status code is 
OK. On the other hand, if the printing step 4 terminates in 
an abnormal fashion, the return status code is ERR. 

[0055] Now referring to FIGS. 15A and 15B, diagrams 
illustrate components and their sequential interactions in a 
second preferred embodiment of the remote printing system 
according to the current invention. The second preferred 
embodiment includes the substantially identical components 
as described in the first preferred embodiment as shown in 
FIGS. 1 through 6 except for the portable digital device 
11-1 and the print server 13-1. The remote printing system 
includes a client device 14, the printer server 13-1, a 
plurality of print stations 12 A, 12B and 12C, an access point 
or wireless transmitter/receiver 16 as well as the portable 
digital device 11-1. In general, except for the portable digital 
device 11-1, all of the above components of the remote 
printing system are connected physically as well as wire- 
lessly to a cable network 15. The portable digital devices 
11-1 include a cellular phone, a note-size computer and a 
personal digital assistant (PDA). The portable digital device 
11-1 is wirelessly connected to the network 15 via a wireless 
communication unit 11-1 1 and the access point 16. The 
access point 16 is a relay-station between the cable network 
15 and a wireless communication device. The print stations 
12 A, 12 B and 12 C each have a corresponding wireless 
communication unit 12Aj, 12B X or 12C X to wirelessly com- 
municate with the portable digital device 11-1, and the print 
stations 12A, 12B and 12C also directly communicate with 
other components via the network 15. Furthermore, the print 
stations 12 A, 12B and 12C are either color or black-and- 
white printers and may share a common page description 



language or PDL with the print server 13-1. The print server 
13-1 manages print requests or print jobs in a print queue by 
storing the print requests and sends each of the print jobs to 
a specified one of the print stations 12A, 12B and 12C. 
During the course of printing, if any of the print stations 
12A, 12B and 12C develops a problem such as a paper jam, 
the print server 13-1 retransmits the print job to the restored 
print station. When a print job is completed in a normal 
fashion, the print server 13-1 releases the corresponding 
print job from the print queue. The client device 14 includes 
a personal computer and a workstation. 

[0056] Referring particularly to FIG. 15A, an author 14a 
prepares a document at the client 14 and issues a print-send 
command in order to send a hard copy of the document to 
a carrier of the portable digital device 11-1. As a result of the 
above described print-send command, the client device 14 
sends a copy of the document to the print server 13-1 as 
shown by an arrow SI. The print server 13-1 temporarily 
stores the document copy in its user area. The format such 
as PDL of the print data does not have to be any predeter- 
mined format. However, it is preferred that the print data 
format is a widely used or known format. At the same time, 
as a result of the print-send command, the client device 14 
also transmits an e-mail notice to the portable digital device 
11-1 via an access point 16 as indicated by an arrow S2. The 
e-mail notice includes a print data pointer that refers to an 
address in the user data storage area in the print server 13-1, 
a corresponding print job name and a client name. In 
response to the e-mail print notice, the portable digital 
device 11-1 transmits a first wireless signal in a predeter- 
mined area in search of a print station as indicated by a set 
of three waves S3 towards the print stations 12A, 12B and 
12C. The portable digital device 11-1 in the second preferred 
embodiment transmits the first wireless signal that reaches 
each of the print stations 12A, 12B and 12C in a circled area 
that is wider than that of the first preferred embodiment. The 
first wireless signal includes information such as the print 
data pointer that has been sent in the e-mail print notice. 
Upon receiving the first wireless signal, the print stations 
12A, 12B and 12C each send the print server 13-1 infor- 
mation related to their print characteristics via the network 
15 as indicated in an arrow S4. The print characteristics 
include information on the print status that takes a prede- 
termined value of READY or BUSY, the paper size, the 
printing speed in prints per minute, the color/monochrome 
value, the resolution value as well as the network address. 
[0057] Now referring particularly to FIG. 15B, after the 
above described acts as indicated by the arrows and waves 
SI through S4, the second preferred embodiment of the 
remote printing system further perform the following acts to 
complete the print-send command. As indicated by the 
transmission S4 in FIG. 15A, the print server 13-1 receives 
the print characteristic information from the three print 
stations 12A, 12B and 12C. Based upon the received print 
characteristic information, the print server 13-1 selects the 
most appropriate print station for the pending print-send 
command. One example of the selection is that if the 
pending print-send command requires a color hard copy and 
only one of the responded print stations is capable of 
printing in color, the print server 13- 1 selects the color print 
station. In this example, the print server 13-1 selects the print 
station 12C for the pending print-send command and sends 
via the network 15 the corresponding print data to the 
selected print station 12C as indicated by the transmission 
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S5. Alternatively, the print server 13-1 simply selects a first 
responded print station, a first available print station or a 
print station with the least amount of expected time to 
complete the print job. In response to the print data trans- 
mission S5, the selected print station 12C outputs a hard 
copy. Simultaneously with or subsequently to the transmis- 
sion S5, the print server 13-1 also transmits another e-mail 
as indicated by an arrow S6 to the portable digital device 
11-1 via the access point 16 to notify the carrier of the 
portable digital device 11-1 as to where the hard copy is 
available and as to when the print has been completed. The 
print server 13-1 also sends via the network 15 a message 
containing the same information to the original client device 
14 to notify the completion of the print-send command as 
also indicated by another arrow S6. 

[0058] An alternative embodiment to the above described 
remote printing system includes the print stations that each 
measures the strength of the first wireless signal that was 
received at the print station from the portable digital device 
11-1. The measured strength indicates at least a relative 
distance between the portable digital device 11-1 and the 
print stations. The measured signal strength is transmitted to 
the print server 13-1 as a part of the printer characteristics in 
the transmission S4. The print server 13-1 in turn selects the 
most closely located print station based upon the measured 
signal strength. Even though the Class 3, BlueTooth protocol 
is used for the first wireless signal transmission, it is often 
possible to select the closest one of the print stations that are 
all located within 10 meters from the portable digital device 
11-1 

[0059] Now referring to FIGS. 16A and 16B, diagrams 
illustrate components and their sequential interactions in a 
third preferred embodiment of the remote printing system 
according to the current invention. In general, the compo- 
nents of the third preferred embodiment are substantially 
identical to those referred by the same reference numerals in 
the previous figures. The third preferred embodiment addi- 
tionally includes a pair of gateways 22 and 24 as well as an 
Intranet 23. The networks 21 and 25 connect the components 
of the third preferred embodiment via the gateways 22, 24 
and the Intranet 23. One suitable application of the third 
preferred embodiment is the remote printing system where 
the client device 14, the print server 13-1 and the print 
stations 12A, 12B and 12 C are located in separate buildings 
that are generally in the geographical proximity. In order for 
the print server 13-1 to send data to one of the print stations 
12A, 12B and 12C, the print server transmits via the network 
25 the data to the first gateway 24, which is connected to the 
Intranet 23, The data is routed the second gateway 22 via the 
Intranet 23 and is further transmitted to an intended print 
station via the network 21. 

[0060] Referring particularly to FIG. 16A, an author 14a 
prepares a document at the client 14 and issues a print-send 
command in order to send a hard copy of the document to 
a carrier of the portable digital device 11-1. As a result of the 
above described print-send command, the client device 14 
sends a copy of the document to the print server 13-1 as 
shown by a solid line SI within the network 25. The print 
server 13-1 temporarily stores the document copy in its user 
area. The format such as PDL of the print data does not have 
to be any predetermined format. However, it is preferred that 
the print data format is a widely used or known format. At 
the same time, as a result of the print-send command, the 



client device 14 also transmits through the networks 21 and 
25 an e-mail notice to the portable digital device 11-1 via the 
gateway 24, the Intranet 23, the gateway 22 and an access 
point 16 as indicated by an arrow S2. The e-mail notice 
includes a print data pointer that refers to an address in the 
user data storage area in the print server 13-1, a correspond- 
ing print job name and a client name. In response to the 
e-mail print notice, the portable digital device 11-1 transmits 
a first wireless signal in a predetermined area in search of a 
print station as indicated by a set of three waves S3 towards 
the print stations 12A, 12B and 12C. The portable digital 
device 11-1 in the third preferred embodiment transmits the 
first wireless signal that reaches each of the print stations 
12A, 12B and 12C in a circled area that is wider than that 
of the first preferred embodiment. The first wireless signal 
includes information such as the print data pointer that was 
sent in the e-mail print notice. Upon receiving the first 
wireless signal, the print stations 12A, 12B and 12C each 
send through the networks 21 and 25 the print server 13-1 
information related to their print characteristics as indicated 
in an arrow S4 via the gateway 22, the Intranet 23 and the 
gateway 24. The print characteristics include information on 
the print status that takes a predetermined value of READY 
or BUSY, the paper size, the printing speed in prints per 
minute, the color/monochrome value, the resolution value as 
well as the network address. 

[0061] Now referring particularly to FIG. 16B, after the 
above described acts as indicated by the arrows and waves 
SI through S4, the third preferred embodiment of the remote 
printing system further perform the following acts to com- 
plete the print-send command. As indicated by the trans- 
mission S4 in FIG. 16A, the print server 13-1 receives the 
print characteristic information from the three print stations 
12A, 12B and 12C. Based upon the received print charac- 
teristic information, the print server 13-1 selects the most 
appropriate print station for the pending print-send com- 
mand. One example of the selection is that if the pending 
print -send command requires a color hard copy and only one 
of the responded print stations is capable of printing in color, 
the print server 13-1 selects the color print station. In this 
example, the print server 13-1 selects the print station 12 C 
for the pending print-send command and sends through the 
networks 21 and 25 the corresponding print data to the 
selected print station 12C via the gateway 22, the Intranet 23 
and the gateway 24 as indicated by the transmission S5, 
Alternatively, the print server 13-1 simply selects a first 
responded print station, a first available print station or a 
print station with the least amount of expected time to 
complete the print job. In response to the print data trans- 
mission S5, the selected print station 12C outputs a hard 
copy. Simultaneously with or subsequently to the transmis- 
sion S5, the print server 13-1 also transmits another e-mail 
as indicated by an arrow S6 to the portable digital device 
11-1 via the gateway 24, the Intranet 23, the gateway 22 and 
the access point 16 to notify the carrier of the portable digital 
device 11-1 as to where the hard copy is available and as to 
when the print has been completed. The print server 13-1 
also sends via the network 25 a message containing the same 
information to the original client device 14 to notify the 
completion of the print-send command as also indicated by 
another arrow S6, 

[0062] Now referring to FIGS. 17A and 17B, diagrams 
illustrate components and. their sequential interactions in a 
fourth preferred embodiment of the remote print system 
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according to the current invention. In general, the compo- 
nents of the fourth preferred embodiment are substantially 
identical to those referred by the same reference numerals in 
the previous figures. The fourth preferred embodiment addi- 
tionally includes a pair of gateways 22 and 24 as well as an 
Internet 26. Hie networks 21 and 25 connect the components 
of the fourth preferred embodiment via the gateways 22, 24 
and the Internet 23. One suitable application of the fourth 
preferred embodiment is the remote printing system where 
the client device 14, the print server 13-1 and the print 
stations 12A, 12B and 12C are located in separate locations 
that are not necessarily in the geographical proximity. In 
order for the print server 13-1 to send data or e-mail to one 
of the print stations 12A, 12B and 12C, the print server 
transmits via the network 25 the data to the first gateway 24, 
which is connected to the Internet 26. The data is routed the 
second gateway 22 via the Internet 26 and is further trans- 
mitted to an intended print station via the network 21. In 
general, the data or the e-mail is delivered through an e-mail 
service provider. 

[0063] Referring particularly to FIG. 17A, an author 14a 
prepares a document at the client 14 and issues a print-send 
command in order to send a hard copy of the document to 
a carrier of the portable digital device 11-1. As a result of the 
above described print-send command, the client device 14 
sends a copy of the document to the print server 13-1 as 
shown by a solid line SI within the network 25. The print 
server 13-1 temporarily stores the document copy in its user 
area. The format such as PDLof the print data does not have 
to be any predetermined format. However, it is preferred that 
the print data format is a widely used or known format. At 
the same time, as a result of the print-send command, the 
client device 14 also transmits through the network 25 an 
e-mail notice to the portable digital device 11-1 via the 
gateway 24 and the Internet 26 as indicated by an arrow S2. 
The e-mail notice includes a print data pointer that refers to 
an address in the user data storage area in the print server 
13-1, a corresponding print job name and a client name. In 
response to the e-mail print notice, the portable digital 
device 11-1 transmits a first wireless signal in a predeter- 
mined area in search of a print station as indicated by a set 
of three waves S3 towards the print stations 12A, 12B and 
12C. The portable digital device 11-1 in the fourth preferred 
embodiment transmits the first wireless signal that reaches 
each of the print stations 12A, 12B and 12C in a circled area 
that is wider than that of the first preferred embodiment The 
first wireless signal includes information such as the print 
data pointer that was sent in the e-mail print notice. Upon 
receiving the first wireless signal, the print stations 12A, 
12B and 12C each send through the networks 21 and 25 the 
print server 13-1 information related to their print charac- 
teristics as indicated in an arrow S4 via the gateway 22, the 
Internet 26 and the gateway 24. The print characteristics 
include information on the print status that takes a prede- 
termined value of READY or BUSY, the paper size, the 
printing speed in prints per minute, the color/monochrome 
value, the resolution value as well as the network address. 

[0064] Now referring particularly to FIG. 17B, after the 
above described acts as indicated by the arrows and waves 
SI through S4, the fourth preferred embodiment of the 
remote printing system further perform the following acts to 
complete the print-send command. As indicated by the 
transmission S4 in FIG. 17 A, the print server 13-1 receives 
the print characteristic information from the three print 



stations 12A, 12B and 12C. Based upon the received print 
characteristic information, the print server 13-1 selects the 
most appropriate print station for the pending print-send 
command. One example of the selection is that if the 
pending print-send command requires a color hard copy and 
only one of the responded print stations is capable of 
printing in color, the print server 13-1 selects the color print 
station. In this example, the print server 13-1 selects the print 
station 12C for the pending print-send command and sends 
through the networks 25 and 21 the corresponding print data 
to the selected print station 12C via the gateway 24, the 
Internet 26 and the gateway 22 as indicated by the trans- 
mission S5. Alternatively, the print server 13-1 simply 
selects a first responded print station, a first available print 
station or a print station with the least amount of expected 
time to complete the print job. In response to the print data 
transmission S5, the selected print station 12C outputs a hard 
copy. Simultaneously with or subsequently to the transmis- 
sion S5, the print server 13-1 also transmits another e-mail 
as indicated by an arrow S 6 to the portable digital device 
11-1 via the gateway 24 and the Internet 26 to notify the 
carrier of the portable digital device 11 as to where the hard 
copy is available and as to when the print has been com- 
pleted. The print server 13-1 also sends via the network 25 
a message containing the same information to the original 
client device 14 to notify the completion of the print-send 
command as also indicated by another arrow S6. 

[0065] Now referring to FIG. 18, a flow chart illustrates 
common acts performed by the above described second, 
third and fourth preferred embodiments of the remote print- 
ing system according to the current invention. To describe 
the acts in the preferred process, although the components of 
the remote print system are referenced, the reference is 
strictly exemplary and the acts may be performed by means 
other than the referenced components. In a step 1, after an 
author prepares a document in the client 14, the author issues 
a print-send command so that the document will be remotely 
printed and delivered to an intended receiver. The print-send 
command causes the document to be temporarily stored in a 
user area of the print server 13. Although the data format of 
the document is not limited to a particular form, it is desired 
that the data format is a widely used format such as PS or 
PDF formats. In a step 2, the client device 14 transmits 
e-mail to the intended receiver via the portable digital device 
11, and the e-mail includes the print data pointer and other 
information such as comments. In response to the e-mail 
print notice, the portable digital device 11 now searches an 
appropriate print station by broadcasting a wireless signal in 
the vicinity in a step 3. The wireless signal includes infor- 
mation on the print server 13 that has been sent in the e-mail 
print notice. In a step 4, in response to the wireless signal, 
the print stations each send their print characteristics to the 
print server 13. Based upon the reply information on the 
printer characteristics and others, the print server 13 now 
selects an appropriate print station in a step 5. The selection 
criteria include a number of factors including the location of 
the print station in relation to the portable digital device 11 
and the print parameters that are provided in the e-mail print 
notice. The print parameters include a type of printing such 
as color, a speed of the printer and a number of copies. The 
print server 13 transmits the print data to the selected print 
station in the step 5. Finally, upon completion of the print- 
send command, the print server 13 sends another e-mail to 
the portable digital device 11 to notify that the previously 
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issued print-send command has been completed in a step 6. 
Then the preferred then process terminates, 

[0066] Now referring to FIGS. 19A and 19B, diagrams 
illustrate components and their sequential interactions in a 
fifth preferred embodiment of the remote printing system 
according to the current invention. The fifth preferred 
embodiment includes the substantially identical components 
as described in the first preferred embodiment as shown in 
FIGS. 1 through 6 except for the portable digital device 
11-1 and the print server 13-2. The remote printing system 
includes a client device 14, the printer server 13-2, a 
plurality of print stations 12A, 12B and 12C, an access point 
or wireless transmitter/receiver 16 as well as the portable 
digital device 11-1. In general, except for the portable digital 
device 11-1, all of the above components of the remote 
printing system are connected physically as well as wire- 
lessly to a cable network 15. The portable digital devices 
11-1 include a cellular phone, a note-size computer and a 
personal digital assistant (PDA). The portable digital device 
11-1 is wirelessly connected to the network 15 via a wireless 
communication unit 11 -j and the access point 16. The access 
point 16 is a relay-station between the cable network 15 and 
a wireless communication device. The print stations 12 A, 
12B and 12C each have a corresponding wireless commu- 
nication unit t2A ly 12Bj or 12C 2 to wirelessly communicate 
with the portable digital device 11-1, and the print stations 
12A, 12B and 12C also directly communicate with other 
components via the network 15. Furthermore, the print 
stations 12A, 12B and 12C are either color or black-and- 
white printers and may share a common page description 
language or PDL with the print server 13-2. The print server 
13-2 also has a wireless communication unit 13-2-t to wire- 
lessly communicate with the portable digital device 11-1 as 
well as the priot stations 12A, 12B and 12C. The print server 
13-2 manages print requests or print jobs in a print queue by 
storing the print requests and sends each of the print jobs to 
a specified one of the print stations 12A, 12B and 12C. 
During the course of printing, if any of the print stations 
12A, 12B and 12C develops a problem such as a paper jam, 
the print server 13-2 retransmits the print job to the restored 
print station. When a print job is completed in a normal 
fashion, the print server 13-2 releases the corresponding 
print job from the print queue. The client device 14 includes 
a personal computer and a workstation. 

[0067] Referring particularly to FIG. 19 A, an author 14a 
prepares a document at the client device 14 and issues a 
print-send command in order to send a hard copy of the 
document to a carrier 11a of the portable digital device 11-1. 
As a result of the above described print-send command, the 
client device 14 sends a copy of the document to the print 
server 13-2 as shown by an arrow SI. The print server 13-2 
temporarily stores the document copy in its user area. The 
format such as PDL of the print data does not have to be any 
predetermined format. However, it is preferred that the print 
data format is a widely used or known format. At the same 
time, as a result of the print- send command, the print server 
13-2 also wirelessly transmits an e-mail notice directly to the 
portable digital device U-l via the communication unit 
13-21 as indicated by an arrow S2. The e-mail notice 
includes a print data pointer that refers to an address in the 
user data storage area in the print server 13-2, a correspond- 
ing print job name and a client name. In response to the 
e-mail print notice, the portable digital device 11-1 transmits , 
a first wireless signal in a predetermined area in search of a 



print station as indicated by a set of three waves S3 towards 
the print stations 12A, 12B and 12C. The portable digital 
device 11-1 in the fifth preferred embodiment transmits the 
first wireless signal that reaches each of the print stations 
12A, 12B and 12C in a circled area that is wider than that 
of the first preferred embodiment. The first wireless signal 
includes information such as the print data pointer that has 
been sent in the e-mail print notice. Upon receiving the first 
wireless signal, the print stations 12A, 12B and 12 C each 
send the print server 13-2 information related to their print 
characteristics as indicated in an arrow S4 via the network 
15. The print characteristics include information on the print 
status that takes a predetermined value of READY or BUSY, 
the paper size, the printing speed in prints per minute, the 
color/monochrome value, the resolution value as well as the 
network address. 

[0068] Now referring particularly to FIG. 19B, after the 
above described acts as indicated by the arrows and waves 
SI through S4, the fifth preferred embodiment of the remote 
printing system further perform the following acts to com- 
plete the print-send command. As indicated by the trans- 
mission S4 in FIG. 19A, the print server 13-2 receives the 
print characteristic information from the three print stations 
12A, 12B and 12C. Based upon the received print charac- 
teristic information, the priot server 13-2 selects the most 
appropriate print station for the pending print-send com- 
mand. One example of the selection is that if the pending 
print-send command requires a color hard copy and only one 
of the responded print stations is capable of printing in color, 
the print server 13-2 selects the color print station. In this 
example, the print server 13-2 selects the print station 12C 
for the pending print-send command and sends via the 
network 15 the corresponding print data to the selected print 
station 12C as indicated by the transmission S5. Alterna- 
tively, the print server 13-2 simply selects a first responded 
print station, a first vailable print station or a print station 
with the least amount of expected time to complete the print 
job. In response to the print data transmission S5, the 
selected print station 12C outputs a hard copy. Simulta- 
neously with or subsequently to the transmission S5, the 
print server 13-2 also transmits via the communication unit 
13-2 j another e-mail as indicated by an arrow S6 directly to 
the portable digital device 11-1 to notify the carrier 11a of 
the portable digital device 11-1 as to where the hard copy is 
available and as to when the print has been completed. The 
print server 13-2 also sends via the network 15 a message 
containing the same information to the original client device 
14 to notify the completion of the print-send command as 
also indicated by another arrow S6. 

[0069] Now referring to FIGS. 20A and 20B, diagrams 
illustrate components and their sequential interactions in a 
sixth preferred embodiment of the remote printing system 
according to the current invention. In general, the compo- 
nents of the sixth preferred embodiment are substantially 
identical to those referred by the same reference numerals in 
the previous figures. The sixth preferred embodiment addi- 
tionally includes a pair of gateways 22 and 24, the Internet 
26 as well as an Intranet 23. The networks 21 and 25 connect 
the components of the sixth preferred embodiment via the 
gateways 22, 24, the Internet and the Intranet 23. One 
suitable application of the sixth preferred embodiment is the 
remote printing system where the client device 14, the print 
server 13-2 and the print stations 12A, 12B and 12C are 
located in separate buildings that are generally in the geo- 



09/29/2004, EAST Version: 1.4.1 



US 2001/0029531 Al 



10 



Oct. 11,2001 



graphical proximity. In order for the print server 13-2 to send 
data to one of the print stations 12A, 12B and 12C, the print 
server 13-2 transmits via the network 25 the data to the first 
gateway 24, which is connected to the Intranet 23. The data 
is routed the second gateway 22 via the Intranet 23 and is 
further transmitted to an intended print station via the 
network 21. On the other hand, in order for the print server 
13-2 to send data to the portable digital device 11-1, the 
communication unit 13-21 transmits the data via the Internet 
26. 

[0070] Referring particularly to FIG. 20A, an author 14c 
prepares a document at the client device 14 and issues a 
print-send command in order to send a hard copy of the 
document to a carrier 11a of the portable digital device 11-1. 
As a result of the above described print-send command, the 
client device 14 sends a copy of the document to the print 
server 13-2 as shown by a solid line SI within the network 
25. The print server 13-2 temporarily stores the document 
copy in its user area. The format such as PDL of the print 
data does not have to be any predetermined format. How- 
ever, it is preferred that the print data format is a widely used 
or known format. At the same time, as a result of the 
printsend command, the print server 13-2 also transmits 
through the Internet 26 an e-mail notice to the portable 
digital device 11-1 via the communication units 13-21 and 
11-11 as indicated by an arrow S2. The e-mail notice 
includes a print data pointer that refers to an address in the 
user data storage area in the print server 13-2, a correspond- 
ing print job name and a client name. In response to the 
e-mail print notice, the portable digital device 11-1 transmits 
a first wireless signal in a predetermined area in search of a 
print station as indicated by a set of three waves S3 towards 
the print stations 12A, 12B and 12C. The portable digital 
device 11-1 in the sixth preferred embodiment transmits the 
first wireless signal that reaches each of the print stations 
12A, 12B and 12C in a circled area that is wider than that 
of the first preferred embodiment. The first wireless signal 
includes information such as the print data pointer that has 
been sent in the e-mail print notice. Upon receiving the first 
wireless signal, the print stations 12A, 12B and 12C each 
send through the networks 21 and 25 the print server 13-2 
information related to their print characteristics as indicated 
in an arrow S4 via the gateway 22, the Intranet 23 and the 
gateway 24. The print characteristics include information on 
the print status that takes a predetermined value of READY 
or BUSY, the paper size, the printing speed in prints per 
minute, the color/monochrome value, the resolution value as 
well as the network address. 

[0071] Now referring particularly to FIG. 20B, after the 
above described acts as indicated by the arrows and waves 
SI through S4, the sixth preferred embodiment of the remote 
printing system further perform the following acts to com- 
plete the print -send command. As indicated by the trans- 
mission S4 in FIG. 20 A, the print server 13-2 receives the 
print characteristic information from the three print stations 
12A, 12B and 12C. Based upon the received print charac- 
teristic information, the print server 13-2 selects the most 
appropriate print station for the pending print-send com- 
mand. One example of the selection is that if the pending 
print-send command requires a color hard copy and only one 
of the responded print stations is capable of printing in color, 
the print server 13-2 selects the color print station. In this 
example, the print server 13-2 selects the print station 12C 
for the pending print-send command and sends through the 



networks 21 and 25 the corresponding print data to the 
selected print station 12C via the gateway 24, the Intranet 23 
and the gateway 22 as indicated by the transmission S5. 
Alternatively, the print server 13-2 simply selects a first 
responded print station, a first available print station or a 
print station with the least amount of expected time to 
complete the print job. In response to the print data trans- 
mission S5, the selected print station 12C outputs a hard 
copy. Simultaneously with or subsequently to the transmis- 
sion S5, the print server 13-2 also transmits another e-mail 
as indicated by an arrow S6 to the portable digital device 
11-1 via the communication units 13-2j, 11 -1 1 and the 
Internet 26 to notify the carrier 11a as to where the hard copy 
is available and as to when the print has been completed. The 
print server 13-2 also sends a message containing the same 
information to the original client device 14 to notify the 
completion of the print -send command as also indicated by 
another arrow S6 via the network 25. 

[0072] Now referring to FIGS. 21A and 21B, diagrams 
illustrate components and their sequential interactions in a 
seventh preferred embodiment of the remote printing system 
according to the current invention. In general, the compo- 
nents of the seventh preferred embodiment are substantially 
identical to those referred by the same reference numerals in 
the previous figures. The seventh preferred embodiment 
additionally includes a pair of gateways 22 and 24, a public 
network 26-1 as well as the Internet 26, The networks 21 and 
25 connect the components of the seventh preferred embodi- 
ment via the gateways 22, 24 and the Internet 23. One 
suitable application of the seventh preferred embodiment is 
the remote printing system where the client device 14, the 
print server 13-2 and the print stations 12A, 12B and 12C are 
located in separate locations that are not necessarily in the 
geographical proximity. In order for the print server 13-2 to 
send data or e-mail to one of the print stations 12A, 12B and 
12C, the print server transmits via the network 25 the data 
to the first gateway 24, which is connected to the Internet 26. 
The data is routed the second gateway 22 via the Internet 26 
and is further transmitted to an intended print station via the 
network 21. In general, the data or the e-mail is delivered 
through an e-mail service provider. The print server is also 
equipped with the communication unit 13-2 a to communi- 
cate with the portable digital device 11-1 via the public 
wireless network 26-1 

[0073] Referring particularly to FIG. 21 A, an author 14a 
prepares a document at the client 14 and issues a print-send 
command in order to send a hard copy of the document to 
a carrier 11a of the portable digital device 11-1. As a result 
of the above described print-send command, the client 
device 14 sends a copy of the document to the print server 
13-2 as shown by a solid line SI within the network 25. The 
print server 13-2 temporarily stores the document copy in its 
user area. The format such as PDL of the print data does not 
have to be any predetermined format. However, it is pre- 
ferred that the print data format is a widely used or known 
format. At the same time, as a result of the print-send 
command, the print server 13-2 wirelessly transmits via the 
public network 26-1 an e-mail notice to the portable digital 
device 11-1 via the communication unit 13-2;, as indicated 
by an arrow S2. The e-mail notice includes a print data 
pointer that refers to an address in the user data storage area 
in the print server 13-2, a corresponding print job name and 
a client name. In response to the e-mail print notice, the 
portable digital device 11-1 transmits a first wireless signal 
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in a predetermined area in search of a print station as 
indicated by a set of three waves S3 towards the print 
stations 12A, 12B and 12C. The portable digital device 11-1 
in the seventh preferred embodiment transmits the first 
wireless signal that reaches each of the print stations 12A, 
12B and 12C in a circled area that is wider than that of the 
first preferred embodiment. The first wireless signal includes 
information such as the print data pointer that has been sent 
in the e-mail print notice. Upon receiving the first wireless 
signal, the print stations 12A, 12B and 12C each send 
through the networks 21 and 25 the print server 13-2 
information related to their print characteristics as indicated 
in an arrow S4 via the gateway 22, the Internet 26 and the 
gateway 24. The print characteristics include information on 
the print status that takes a predetermined value of READY 
or BUSY, the paper size, the printing speed in prints per 
minute, the color/monochrome value, the resolution value as 
well as the network address. 

[0074] Now referring particularly to FIG. 21B, after the 
above described acts as indicated by the arrows and waves 
SI through S4, the seventh preferred embodiment of the 
remote printing system further perform the following acts to 
complete the print-send command. As indicated by the 
transmission S4 in FIG. 21A, the print server 13-2 receives 
the print characteristic information from the three print 
stations 12A, 12B and 12C. Based upon the received print 
characteristic information, the print server 13-2 selects the 
most appropriate print station for the pending print-send 
command. One example of the selection is that if the 
pending print-send command requires a color hard copy and 
only one of the responded print stations is capable of 
printing in color, the print server 13-2 selects the color print 
station. In this example, the print server 13-2 selects the print 
station 12C for the pending print-send command and sends 
through the networks 25 and 21 the corresponding print data 
to the selected print station 12 C via the gateway 24, the 
Internet 26 and the gateway 22 as indicated by the trans- 
mission S5. Alternatively, the print server 13-2 simply 
selects a first responded print station, a first available print 
station or a print station with the least amount of expected 
time to complete the print job. In response to the print data 
transmission S5, the selected print station 12C outputs a hard 
copy. Simultaneously with or subsequently to the transmis- 
sion S5, the print server 13-2 also transmits another e-mail 
as indicated by an arrow S6 to the portable digital device 
11-1 via the communication unit 13-2 j and the public 
network 26-1 to notify the carrier 11a of the portable digital 
device 11-1 as to where the hard copy is available and as to 
when the print has been completed. The print server 13-2 
also sends a message containing the same information to the 
original client device 14 to notify the completion of the 
print-send command as also indicated by another arrow S6 
via the network 25. 

[0075] Now referring to FIG. 22, a flow chart illustrates 
common acts performed by the above described fifth, sixth 
and seventh preferred embodiments of the remote printing 
system according to the current invention. To describe the 
acts in the preferred process, although the components of the 
remote print system are referenced, the reference is strictly 
exemplary and the acts may be performed by means other 
than the referenced components. In a step 1, after an author 
prepares a document in the client device 14, the author 
issues a print-send command so that the document will be 
remotely printed and delivered to an intended receiver. The 



print-send command causes the document to be temporarily 
stored in a user area of the print server 13-2. Although the 
data format of the document is not limited to a particular 
form, it is desired that the data format is a widely used 
format such as PS or PDF formats. In a step 2, the print 
server 13-2 transmits e-mail to the intended receiver via the 
portable digital device 11-1, and the e-mail includes the print 
data pointer and other information such as comments. In 
response to the e-mail print notice, the portable digital 
device 11-1 now searches an appropriate print station by 
broadcasting a wireless signal in the vicinity in a step 3. The 
wireless signal includes information on the print server 13-2 
that has been sent in the e-mail print notice. In a step 4, ia 
response to the wireless signal, the print stations each send 
their print characteristics to the print server 13-2. Based 
upon the reply information on the printer characteristics and 
others, the print server 13-2 now selects an appropriate print 
station in a step 5. The selection criteria include a number of 
factors including the location of the print station in relation 
to the portable digital device 11-1 and the print parameters 
that are provided in the e-mail print notice. Hie print 
parameters include a type of printing such as color, a speed 
of the printer and a number of copies. The print server 13-2 
transmits the print data to the selected print station in the 
step 5. Finally, upon completion of the print -send command, 
the print server 13-2 sends another e-mail to the portable 
digital device 11-1 to notify that the previously issued 
print-send command has been completed in a step 6. Then 
the preferred then process terminates. 

[0076] Now referring to FIGS. 23A and 23B, diagrams 
illustrate components and their sequential interactions in an 
eighth preferred embodiment of the remote printing system 
according to the current invention. The eighth preferred 
embodiment includes the substantially identical components 
as described in the first preferred embodiment as shown in 
FIGS. 1 through 6 except for the client device 14, the 
portable digital device 11-1 and the lack of the print server 
13-2. The remote printing system includes the client device 
14, a plurality of print.stations 12A, 12B and 12C, an access 
point or wireless transmitter/receiver 16 as well as the 
portable digital device 11-1.. In general, except for the 
portable digital device 11-1, all of the above components of 
the remote printing system are connected physically as well 
as wirelessly to a cable network 15. The portable digital 
devices 11-1 include a cellular phone, a note-size computer 
and a personal digital assistant (PDA). The portable digital 
device 11-1 is wirelessly connected to the network 15 via a 
wireless communication unit 11 -l a and the access point 16. 
The access point 16 is a relaystation between the cable 
network 15 and a wireless communication device. The print 
stations 12A, 12B and 12C each have a corresponding 
wireless communication unit 12 A 1( 12Bj or 12Cj to wire- 
lessly communicate with the portable digital device 11-1, 
and the print stations 12A, 12B and 12C also directly 
communicate with other components via the network 15. 
Furthermore, the print stations 12A, 12B and 12C are either 
color or black-and-white printers and may share a common 
page description language or PDL with the client device 14. 

\ The client device 14 further includes a print manager unit for 
managing print requests or print jobs in a print queue and 
sending each of the print jobs to a specified one of the print 
stations 12A, 12B and 12C. During the course of printing, if 
any of the print stations 12A, 12B and 12C develops a 

^problem such as a paper jam, the client device 14 retransmits 



09/29/2004, EAST Version: 1.4.1 



US 2001/0029531 Al 



12 



Oct. 11, 2001 



the print job to- the restored print station. When a print job 
is completed in a normal fashion, the client device 14 
releases the corresponding print job from the print queue. 
The client device 14 includes a personal computer and a 
workstation. 

[0077] Referring particularly to FIG. 23 A, an author 14*3 
prepares a document at the client device 14 and issues a 
print-send command in order to send a hard copy of the 
document to a carrier 11a of the portable digital device 11-1. 
As a result of the above described print-send command, the 
client device 14 stores the document copy in its user area. 
The format such as PDL of the print data does not have to 
be any predetermined format. However, it is preferred that 
the print data format is a widely used or known format. At 
the same time, as a result of the print-send command, the 
client device 14 also wirelessly transmits an e-mail notice 
directly to the portable digital device 11-1 via the access 
point 16 as indicated by an arrow SI. The e-mail notice 
includes a print data pointer that refers to an address in the 
user data storage area in the client device 14, a correspond- 
ing print job name and a client name. In response to the 
e-mail print notice, the portable digital device 11-1 transmits 
a first wireless signal in a predetermined area in search of a 
print station as indicated by a set of three waves S2 towards 
the print stations 12A, 12B and 12C The portable digital 
device 11-1 in the eighth preferred embodiment transmits 
the first wireless signal that reaches each of the print stations 
12A, 12B and 12C in a circled area that is wider than that 
of the first preferred embodiment. The first wireless signal 
includes information such as the print data pointer that has 
been sent in the e-mail print notice. Upon receiving the first 
wireless signal, the print stations 12A, 12B and 12C each 
wirelessly send the portable digital device 11-1 information 
related to their print characteristics as indicated in three sets 
of waves S3 via the communication units 12A lt IZBi and 
12C Jt The print characteristics include information on the 
print status that takes a predetermined value of READY or 
BUSY, the paper size, the printing speed in prints per 
minute, the color/monochrome value, the resolution value as 
well as the network address. 

[0078] Now referring particularly to FIG. 23B, after the 
above described acts as indicated by the arrows and waves 
SI through S3, the eighth preferred embodiment of the 
remote printing system further perform the following acts to 
complete the print-send command. As indicated by the 
transmission S3 in FIG. 23A, the portable digital device 
11-1 receives the print characteristic information from the 
three print stations 12A, 12B and 12C Based upon the 
received print characteristic information, the portable digital 
device 11-1 selects the most appropriate print station for the 
pending print-send command. One example of the selection 
is that if the pending print-send command requires a color 
hard copy and only one of the responded print stations is 
capable of printing in color, the portable digital device 11-1 
selects the color print station. In this example, the portable 
digital device 11-1 selects the print station 12C for the 
pending print-send command, and the client device 14 sends 
via the network 15 the corresponding print data to the 
selected print station 12 C as indicated by the transmission 
S4. In response to the print data transmission S4, the selected 
print station 12C outputs a hard copy. Simultaneously with 
or subsequently to the transmission S4, the portable digital 
device 11-1 transmits via the network 15 and the access 
point 16 another e-mail as indicated by an arrow S5 to the 



client device 14 to notify where the hard copy is available 
and as to when the print has been completed. 

[0079] Alternatively, the portable digital device U-l sim- 
ply selects a first responded print station, a first available 
print station or a print station with the least amount of 
expected time to complete the print job. Furthermore, a 
portable digital device of an alternative embodiment to the 
eighth preferred embodiment includes a reception signal 
measuring unit for measuring the strength of the reception 
signal. Based upon the measured signal strength, the alter- 
native preferred embodiment of the portable digital device 
also selects a print station. With the use of Class 3, Blue- 
Tooth transmission protocol, the above described signal 
strength is used distinguishing for the print stations that are 
located within 10 meters from each other. In addition, a 
client device of an alternative embodiment to the eighth 
preferred embodiment sends the print data of a certain size 
as an attachment to the initial e-mail notice to the portable 
digital device 11-1. 

[0080] Now referring to FIGS. 24A and 24B, diagrams 
illustrate components and their sequential interactions in a 
ninth preferred embodiment of the remote printing system 
according to the current invention. In general, the compo- 
nents of the ninth preferred embodiment are substantially 
identical to those referred by the same reference numerals in 
the previous figures. The ninth preferred embodiment addi- 
tionally includes a pair of gateways 22 and 24, the Intranet 
23. The networks 21 and 25 connect the components of the 
ninth preferred embodiment via the gateways 22, 24, the 
Intranet 23. One suitable application of the sixth preferred 
embodiment is the remote printing system where the client 
device 14 and the print stations 12A, 12B and 12C are 
located in separate buildings that are generally in the geo- 
graphical proximity. In order for the client device 14 to send 
data to one of the print stations 12A, 12B and 12C, the client 
device 14 transmits via the network 25 the data to the first 
gateway 24, which is connected to the Intranet 23. The data 
is routed the second gateway 22 via the Intranet 23 and is 
further transmitted to an intended print station via the 
network 21. 

[0081] Referring particularly to FIG. 24A, an author 14a 
prepares a document at the client device 14 and issues a 
print-send command in order to send a hard copy of the 
document to a carrier 11a of the portable digital device 11-1. 
As a result of the above described print-send command, the 
client device 14 stores the document copy in its user area. 
The format such as PDL of the print data does not have to 
be any predetermined format. However, it is preferred that 
the print data format is a widely used or known format. At 
the same time, as a result of the print-send command, the 
client device 14 transmits through the Intranet 23 an e-mail 
notice to the portable digital device 11-1 via the access point 
16 as indicated by an arrow SI. The e-mail notice includes 
a print data pointer that refers to an address in the user data 
storage area in the client device 14, a corresponding print job 
name and a client name. In response to the e-mail print 
notice, the portable digital device 11-1 transmits a first 
wireless signal in a predetermined area in search of a print 
station as indicated by a set of three waves S2 towards the 
print stations 12A, 12B and 12C. The portable digital device 
11-1 in the ninth preferred embodiment transmits the first 
wireless signal that reaches each of the print stations 12A, 
12B and 12 C in a circled area that is wider than that of the 
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first preferred embodiment. The first wireless signal includes 
information such as the print data pointer that has been sent 
in the e-mail print notice. Upon receiving the first wireless 
signal, the print stations 12A, 128 and 12C each wirelessly 
transmits the portable digital device 11-1 information that is 
related to their print characteristics as indicated in an arrow 
S3 via the communication units 12Aj, 12Bj and \2C V The 
print characteristics include information on the print status 
that takes a predetermined value of READY or BUSY, the 
paper size, the printing speed in prints per minute, the 
color/monochrome value, the resolution value as well as the 
network address. 

[0082] Now referring particularly to FIG. 24B, after the 
above described acts as indicated by the arrows and waves 
SI through S3, the ninth preferred embodiment of the 
remote printing system further perform the following acts to 
complete the print-send command. As indicated by the 
transmission S3 in FIG. 24A, the portable digital device 
11-1 receives the print characteristic information from the 
three print stations 12A, 12B and 12C Based upon the 
received print characteristic information, the portable digital 
device 11-1 selects the most appropriate print station for the 
pending print-send command. One example of the selection 
is that if the pending print-send command requires a color 
hard copy and only one of the responded print stations is 
capable of printing in color, the portable digital device 11-1 
selects the color print station. In this example, the portable 
digital device 11-1 selects the print station 12 C for the 
pending print -send command, and the client device 14 sends 
through the networks 21 and 25 the corresponding print data 
to the selected print station 12C via the gateway 24, the 
Intranet 23 and the gateway 22 as indicated by the trans- 
mission S4. Alternatively, the portable digital device 11-1 
simply selects a first responded print station, a first available 
print station or a print station with the least amount of 
expected time to complete the print job. In response to the 
print data transmission S4, the selected print station 12C 
outputs a hard copy. Simultaneously with or subsequently to 
the transmission S4, the portable digital device 11-1 trans- 
mits via the networks 21 and 25 another e-mail as indicated 
by an arrow S5 to the client device 14 via the access point 
16, the gateways 22, 24 and the Intranet 23 to notify as to 
where the hard copy is available and as to when the print has 
been completed. 

[0083] Now referring to FIGS. 25A and 25B, diagrams 
illustrate components and their sequential interactions in a 
tenth preferred embodiment of the remote printing system 
according to the current invention. In general, the compo- 
nents of the tenth preferred embodiment are substantially 
identical to those referred by the same reference numerals in 
the previous figures. The tenth preferred embodiment addi- 
tionally includes a pair of gateways 22 and 24 as well as the 
Internet 26. The networks 21 and 25 connect the components 
of the tenth preferred embodiment via the gateways 22, 24 
and the Internet 26. One suitable application of the tenth 
preferred embodiment is the remote printing system where 
the client device 14 and the print stations 12A, 12B and 12C 
are located in separate locations that are not necessarily in 
the geographical proximity. In order for the client device 14 
to send data or e-mail to one of the print stations 12A, 12B 
and 12C, the client device 14 transmits via the network 25 
the data to the first gateway 24, which is connected to the 
Internet 26. The data is routed the second gateway 22 via the 
Internet 26 and is further transmitted to an intended print 



station via the network 21. In general, the data or the e-mail 
is delivered through an e-mail service provider. 

[0084] Referring particularly to FIG. 25A, an author 14a 
prepares a document at the client device 14 and issues a 
print-send command in order to send a hard copy of the 
document to a carrier 11a of the portable digital device 11-1. 
As a result of the above described print-send command, the 
client device 14 stores the document copy in its user area. 
The format such as PDL of the print data does not have to 
be any predetermined format. However, it is preferred that 
the print data format is a widely used or known format. At 
the same time, as a result of the print-send command, the 
client device 14 transmits through the public network 26 an 
e-mail notice to the portable digital device 11-1 via the 
gateway 24 and the network 25 as indicated by an arrow SI. 
The e-mail notice includes a print data pointer that refers to 
an address in the user data storage area in the client device 
14, a corresponding print job name and a client name. In 
response to the e-mail print notice, the portable digital 
device U-l transmits a first wireless signal in a predeter- 
mined area in search of a print station as indicated by a set 
of three waves S2 towards the print stations 12A, 12B and 
12C. The portable digital device 11-1 in the tenth preferred 
embodiment transmits the first wireless signal that reaches 
each of the print stations 12A, 12B and 12C in a circled area 
that is wider than that of the first preferred embodiment. The 
first wireless signal includes information such as the print 
data pointer that has been sent in the e-mail print notice. 
Upon receiving the first wireless signal, the print stations 
12A, 12B and 12 C each wirelessly transmit the portable 
digital device U-l information related to their print char- 
acteristics as indicated in three sets of waves S3. The print 
characteristics include information on the print status that 
takes a predetermined value of READY or BUSY, the paper 
size, the printing speed in prints per minute, the color/ 
monochrome value, the resolution value as well as the 
network address. 

[0085] Now referring particularly to FIG. 25B, after the 
above described acts as indicated by the arrows and waves 
SI through S3, the tenth preferred embodiment of the remote 
printing system further perform the following acts to com- 
plete the print-send command. As indicated by the trans- 
mission S3 in FIG. 25A, the portable digital device 11-1 
receives the print characteristic information from the three 
print stations 12A, 12B and 12 C. Based upon the received 
print characteristic information, the portable digital device 
U-l selects the most appropriate print station for the pend- 
ing print-send command. One example of the selection is 
that if the pending print-send command requires a color hard 
copy and only one of the responded print stations is capable 
of printing in color, the portable digital device 11-1 selects 
the color print station. In this example, the portable digital 
device U-l selects the print station 12C for the pending 
print-send command. The client device 14 sends through the 
networks 25 and 21 the corresponding print data to the 
selected print station 12C via the gateway 24, the Internet 26 
and the gateway 22 as indicated by the transmission S4. 
Alternatively, the portable digital device U-l simply selects 
a first responded print station, a first available print station 
or a print station with the least amount of expected time to 
complete the print job. In response to the print data trans- 
mission S4, the selected print station 12C outputs a hard 
copy. Simultaneously with or subsequently to the transmis- 
sion S4, the portable digital device 11-1 also transmits 
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another e-mail as indicated by an arrow S5 to the client 
device 14 via the public network 26 to notify as to where the 
hard copy is available and as to when the print has been 
completed. 

[0O86] Now referring to FIG. 26, a flow chart illustrates 
common acts performed by the above described eighth, 
ninth and tenth preferred embodiments of the remote print- 
ing system according to the current invention. To describe 
the acts in the preferred process, although the components of 
the remote print system are referenced, the reference is 
strictly exemplary and the acts may be performed by means 
other than the referenced components. In a step 1, after an 
author prepares a document in the client device 14, the 
author issues a print-send command so that the document 
will be remotely printed and delivered to an intended 
receiver. The print-send command causes the document to 
be temporarily stored in a user area of the client device 14. 
Although the data format of the document is not limited to 
a particular form, it is desired that the data format is a widely 
used format such as PS or PDF formats. In a step 2, the client 
device 14 initiates an e-mail print notice to the intended 
receiver via the portable digital device 11-1, and the e-mail 
includes the print data pointer and other information such as 
comments. In response to the e-mail print notice, the por- 
table digital device 11-1 now searches an appropriate print 
station by broadcasting a wireless signal in the vicinity in a 
step 3. In response to the search signal, the print stations 
each wirelessly transmit their print characteristics to the 
portable digital device 11-1 also in the step 3. Based upon 
the transmitted print characteristics, the portable digital 
device 11-1 selects a print station still in the step 3. The 
selection criteria include a number of factors including the 
location of the print station in relation to the portable digital 
device 11-1 and the print parameters that are provided in the 
e-mail print notice. The print parameters include a type of 
printing such as color, a speed of the printer and a number 
of copies. The client device 14 transmits the print data to the 
selected print station in the step 4. Finally, upon completion 
of the print-send command, the portable digital device 11-1 
sends another e-mail to the client device 14 to notify that the 
previously issued print-send command has been completed 
in a step 5. Then the preferred then process terminates. 

[0087] As described above, the preferred and alternative 
embodiments of the remote printing system according to the 
current invention enables to deliver a hard copy to a remote 
user without a powerful portable digital device. 

[0088] It is to be understood, however, that even though 
numerous characteristics and advantages of the present 
invention have been set forth in the foregoing description, 
together with details of the structure and function of the 
invention, the disclosure is illustrative only, and that 
although changes may be made in detail, especially in 
matters of shape, size and arrangement of parts, as well as 
implementation in software, hardware, or a combination of 
both, the changes are within the principles of the invention 
to the full extent indicated by the broad general meaning of 
the terms in which the appended claims are expressed. 



What is claimed is: 

1. A method of printing information at a convenient 
location, comprising: 

providing a plurality of print stations in a predetermined 
area, the print stations being networked to a print server 
which stores information to be printed; 



sending a first wireless signal from a portable digital 
device directly to the print stations in the predetermined 
area; 

determining at least a positional relation between the 
portable digital device and each of the print stations 
based upon the first wireless signal; 

selecting at least one of the print stations based upon the 
positional relation; 

sending a selected printer signal from the selected print 
station to the print server, 

receiving the information to be printed at the selected 
print station; and printing the information at the 
selected print station. 

2. The method of printing information at a convenient 
location according to claim 1 further comprising: 

sending from the print server to the portable digital device 
a second wireless signal indicative of the information 
prior to sending the first wireless signal; 

sending the second wireless signal from the portable 
digital device to the selected print station prior to said 
printing the information; and 

receiving the information at the selected print station from 
the print server based upon content of the second 
wireless signal after said sending the second wireless 
signal from the portable digital device to the selected 
print station and prior to said printing the information. 

3. The method of printing information at a convenient 
location according to claim 2 wherein the second wireless 
signal is sent to the portable digital device directly from the 
printer server. 

4. The method of printing information at a convenient 
location according to claim 2 wherein the second wireless 
signal includes a pointer to a file where the information is 
stored. 

5. The method of printing information at a convenient 
location according to claim 2 wherein the second wireless 
signal includes printer requirements for printing the infor- 
mation is stored. 

6. The method of printing information at a convenient 
location according to claim 2 wherein the second wireless 
signal includes origination information on the information. 

7. The method of printing information at a convenient 
location according to claim 2 wherein the second wireless 
signal includes destination information for the information 
to be delivered. 

8. The method of printing information at a convenient 
location according to claim 2 wherein the second wireless 
signal includes a brief description of the information to be 
printed. 

9. The method of printing information at a convenient 
location according to claim 1 when more than one print 
station is selected: 

gethering printer information on each of the selected print 
stations, the printer information including status infor- 
mation and color print information; and 

furhther selecting one of the print stations based upon the 
printer information prior to said printing the informa- 
tion. 
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10. The method of printing information at a convenient 
location according to claim 1 wherein the first wireless 
signal is non-directional. 

11. The method of printing information at a convenient 
location according to claim 1 wherein the print stations are 
networked to the print server via the Internet. 

12. The method of printing information at a convenient 
location according to claim 1 wherein the print stations are 
networked to the print server via an intranet. 

13. The method of printing information at a convenient 
location according to claim 1 wherein the predetermined 
area is an area within a predetermined building. 

14. The method of printing information at a convenient 
location according to claim 1 wherein the predetermined 
area is an area containing a plurality of predetermined 
buildings. 

15. The method of printing information at a convenient 
location according to claim 1 wherein the printer server 
selects at least the one of the print stations based upon the 
positional relation. 

16. The method of printing information at a convenient 
location according to claim 1 wherein the portable digital 
device selects at least the one of the print stations based upon 
the positional relation. 

17. The method of printing information at a convenient 
location according to claim 1 wherein a user selects at least 
the one of the print stations. 

18. The method of printing information at a convenient 
location according to claim 1 wherein the positional relation 
is determined based upon a current position of the portable 
digital device with respect to a predetermined map of the 
print stations. 

19. The method of printing information at a convenient 
location according to claim 1 further comprising: sending a 
third wireless signal from each of the print stations in 
response to the first wireless signal and wherein the posi- 
tional relation is determined at the portable digital device 
based upon reception strength of the third wireless signal. 

20. A system for printing information at a convenient 
location, comprising: 

a print server storing information to be printed; 

a plurality of print stations connected to said print server 
in a predetermined area; and 

a portable digital device sending a first wireless signal 
directly to each of said print stations in the predeter- 
mined area; 

wherein said print server determining at least a positional 
relation between said portable digital device and each 
of said print stations based upon the first wireless 
signal, the system selecting at least one of said print 
stations based upon the positional relation, said 
selected print station sending a selected print station 
signal to said print server, in response to the selected 
print station signal, said selected print station receiving 
the information from said print server, and said selected 
print station printing the received information. 

21. The system for printing information at a convenient 
location according to claim 20 wherein said print server 
sends said portable digital device a second wireless signal 
indicative of the information, said portable digital device 
sending the first wireless signal in response to the second 
wireless signal. 



22. The system for printing information at a convenient 
location according to claim 21 wherein said portable digital 
device further sending the second wireless signal to the 
selected print station prior to printing the information, said 
selected print station subsequently receiving the information 
from said print sever based upon content of the second 
wireless signal 

23. The system for printing information at a convenient 
location according to claim 21 wherein said printer server is 
connected to the Internet and the second wireless signal is 
sent to said portable digital device via the Internet. 

24. The system for printing information at a convenient 
location according to claim 21 wherein the second wireless 
signal includes a pointer to a file where the information is 
stored. 

25. The system for printing information at a convenient 
location according to claim 21 wherein the second wireless 
signal includes printer requirements for printing the infor- 
mation is stored. 

26. The system for printing information at a convenient 
location according to claim 21 wherein the second wireless 
signal includes origination information on the information. 

27. The system for printing information at a convenient 
location according to claim 21 wherein the second wireless 
signal includes destination information for the information 
to be delivered. 

28. The system for printing information at a convenient 
location according to claim 21 wherein the second wireless 
signal includes a brief description of the information to be 
printed. 

29. The system for printing information at a convenient 
location according to claim 20 wherein said printer server 
when more than one print station is selected: 

the system gethering printer information on each of the 
selected print stations, the printer information including 
status information and color print information; and 

the system furhther selecting one of the print stations 
based upon the printer information prior to printing the 
information, 

30. The system for printing information at a convenient 
location according to claim 20 wherein the first wireless 
signal is non-directional. 

31. The system for printing information at a convenient 
location according to claim 20 wherein said print stations are 
networked to said print server via the Internet. 

32. The system for printing information at a convenient 
location according to claim 20 wherein said print stations are 
networked to said print server via an intranet. 

33. The system for printing information at a convenient 
location according to claim 20 wherein the predetermined 
area is an area within a predetermined building. 

34. The system for printing information at a convenient 
location according to claim 20 wherein the predetermined 
area is an area containing a plurality of predetermined 
buildings. 

35. The system for printing information at a convenient 
location according to claim 20 wherein said printer server 
selects at least the one of the print stations based upon the 
positional relation. 
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36. The system for printing information at a convenient 
location according to claim 20 wherein said portable digital 
device selects at least the one of the print stations based upon 
the positional relation. 

37. The system for printing information at a convenient 
location according to claim 20 wherein the system displays 
a plurality of said print stations to a user for selecting at least 
the one of the print stations. 

38. The system for printing information at a convenient 
location according to claim 20 wherein the positional rela- 
tion is determined based upon a current position of said 
portable digital device with respect to a predetermined map 
of said print stations. 

39. The system for printing information at a convenient 
location according to claim 20 wherein each of said print 
stations sends a third wireless signal in response to the first 
wireless signal, said portable digital device determining the 
positional relation based upon reception strength of the third 
wireless signal at said portable digital device. 

40. A system for printing information at a convenient 
location, comprising: 

a print server storing information to be printed; 



a portable digital device having a wireless communication 
unit for sending a first wireless non-directional signal in 
the predetermined area; and 

a plurality of print stations each having a wireless com- 
munication unit for wirelessly communicating directly 
with said portable digital device in a predetermined 
area, said print stations being networked with said print 
server; 

wherein said print server determining at least a positional 
relation between said portable digital device and each 
of said print stations based upon the first wireless 
non-directional signal, said print server selecting one of 
said print stations that is the closest to said portable 
digital device based upon the positional relation, said 
selected print station sending a selected print station 
signal to said print server, in response to the selected 
print station signal, said selected print station receiving 
the information from said print server, and said selected 
print station printing the received information. 

* * * * * 
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